Land use changes over Jakarta caused by urbanization affected the increasing of infrastructure and decreasing vegetation from 2003 to 2016. This condition reduced water infiltration and caused inundation when heavy rainfall coming. Then Aedes aegypti would breed.and increased which brought dengue fever desease. This study was about analyzing the land use change in Jakarta Province using Landsat image, and its relationship with land surface temperature and dengue fever distribution. The effects of land use change also analysed by this study which including the effects from temperature and dengue fever that Increasing of land surface temperature proportional to increasing dengue fever patients 1.187 patients. Increasing of land surface temperature increasing dengue fever cases 1.187 patients. To review and monitor more about the relationship between landuse changes and temperature changes required image with high resolution so that the results obtained more accurate. Complete data of dengue fever per subdistricts also required to analyse further more about relationship between landuse changes, temperature changes, and dengue fever.
INTRODUCTION
Landuse changes over Jakarta caused by urbanization with population pressure and the socioeconomic dynamics that continued to rise. Like many urban areas all over the world, Jakarta, Indonesia, is growing. Since 1976, the population has more than doubled. More people require more housing, more stores, and more streets. This urban growth meant that surrounding, undeveloped land has been transformed. The vegetation areas in Jakarta was decreased, whereas the area of vegetation was a very important area in terms of water infiltration. In 1982, wide area of vegetation was 40% of the area of Jakarta. It was decreased in 2000 become 20%, and it was reached 13% in 2013. (Budiman, 2014) The settlement areas was increased year by year, it was the opposite with the vegetation areas. In 1950, it was 11.5% of the area of Jakarta. It was increased in 1970 become 61.9% and it was reached 86.3% in 2008. (Kunu, 2010) In reality, this phenomena had an adverse impact on the environment. Decreasing in vegetation into land up causing water catchment areas to be reduced. And the flood would be happen when the heavy rain-fall down. Prolonged flooding make puddles in every where. These conditions favored Aedes aegypti to breed.and their number is increasing a lot in these conditions. And when they bite humans and suck the blood as food, then it transmit an infection called dengue fever. So many peoples killed by this desease. So in this case, dengue fever become essential for observation (Masahiro, 2012) .
In addition to the development of dengue fever, when the settlement areas was increased, so many activities of human also increased. Fuel oil for a review purposes vehicle, carbon fumes from different factory, and other human activities causing temperatures to rise in the city. The burning of fuel not only emited greenhouse gases but also directly affected temperatures because of heat that escapes from sources like buildings and cars. So temperature would be the important thing to measure because of this event (Ghang, 2013) .
In this modern era, temperature praticely could be calculated by remote sensing technology. Remote sensing has the accuracy of objective coverage and very spacious. A remote sensing instrument collected information about an object or phenomenon within the instantaneous-field-of-view instantaneous-field-ofview of the sensor system without being in direct physical contact with it. The sensor was located on a suborbital or satellite platform (Hanafi, 2011) . The remote sensing technology could be used to showed the growth of the city (NASA, 2005) .
METHODOLOGY

Research Design
The study was conducted in Jakarta, which was located at latitude: 6°122 523 S and Longitude: 106°502 423 E. It was also located on the north coast of the island of Java in the Indonesia archipelago in Southeast Asia. The urban heat island effect was linked to the built environment and threatens human health during extreme heat events. In this study, we analyzed whether characteristic land uses within an urban area were associated with higher or lower surface temperatures.
This concepts of research would analyse how the landuse change in Jakarta affect to the temperature, and what was the effects of landuse change and temperature change for human. So this research would expected to make in anticipation of damage and disasters that would occured as a result of changes in land use and changes in temperature.
The landuse changes in Jakarta was increasing year by year. It's affect the temperature which also increasing, and the increasing temperature would affect to global warming. And this phenomena also would affected to social healthy. The crowded area would made a bad condition in environment, for example the liquefaction. The liquefaction would invited the virus to made desease. It would damaged the health of society. The crowded area also could made flood disaster because of accumulation of garbage. (Syeda, 2014) .
Built up was very important thing to observe, because big city is almost contained bybuilding area. The density of the built up index could be interpretated by NDBI. The NDBI numbers are from -1 until 1 (Saad, 2014) .
Bare land was one of important parameter in landuse changes. The density of bare land could Be interpretated by NDBaI. The NDBaI numbers were from -1 until 1 (Chen, 2014) .
B. Land Surface Temperature 1) Emissivity Emissivity can be calculated by this formula:
2) Brightness Temperature and Land Surfsace Temperature (LST) Land surface temperature only could be calculated if emissivity and brightness temperature have been calculated. These parameters were related to each other. The LST also affected by center wavelength and Boltzmann constant. So it was closely related to radiation which emitted by the object. Generally, LST is calculated by degree farenheit, so it needs to reduced by 273.15 to obtain the celcius degree. 3) The number of patients with dengue fever by subdistricts of Jakarta The number of patients with dengue fever by districts was the number which obtained by ministry of health directly. This number would be an input to Jakarta's map, so dengue fever level would be seen clearly by sub-districts of Jakarta.
RESULT AND DISCUSSION
Land Use Changes Analysis in Jakarta
The result of supervised classification showed that bare land area decreased from 2003 to 2016. Most of bare land area converted to built up area about 98%. The results of land use map processing of DKI Jakarta (BPN DKI Jakarta, 1950 , 1970 , 2003 and field survey 2008 presented that the bare land area decreased from 8.7% to 4.9%. Vegetation area decreased 27.929 ha, bare land area decreased 6.012 ha, while built up area increased 34.278 ha from 2003 to 2016. Increasing of land surface temperature proportional to increasing dengue fever patients 1.187 patients. Nur and Sofan (2014) (BPN DKI Jakarta, 1950 , 1970 , 2003 and field survey 2008 presented that the built up area increased from 61% to 86%. Land use pie chart could be shown in Figure 2 .
Ibrahim (2016) in his research devided the images as six classes including: (1) built up areas, (2) green land, (3) forest land, (4) water bodies, (5) bare land. But in this study, images devided into 3 classes, they are built up, bare land, and vegetation. This classes classified based on their each indices. Each indices value would found to be analysed, they are built up index (NDBI), bare land index (NDBaI), and vegetation index (NDVI). Originally, the supervised classification was used to classify four classes. The calibration of the land cover and land surface temperature was carried out to ensure that the appropriate accuracy was achieved. Atmospheric and radiometric correction also very important thing in this research. Converting digital number to reflectance was done to found the indices of land use in Jakarta. While converting digital number to radiance spectral was done in thermal infra red (TIR) band to found land surface temperature value. Accuracy assessment was critical for a land cover classification to ensure the accurateness of the classification. Red colour showed higher density of NDVI, then yellow, green, and blue sequently from high untill low value of NDVI. The relationship between NDVI and dengue fever was inversely proportional. Dengue fever case per 100 can be shown in Figure 4 . This value was corresponding to research of Ling (2006) , The value of NDBI corresponded to research of Ling (2006) , which present value of built up indix for NDVI <0.2, for NDBI 0.10-0.30, and for NDBaI <-0.2. Figure 5 also shown that red area in 2016 increased more and more clearly. Even most of area in the images was built up area which spread throughout Jakarta.
NDBI value was directly proportional with dengue fever data. NDBI value was increasing from -0.03462 to -0.02282 in proportion to the increase in NDBaI value was directly proportional with dengue fever data. NDBaI value was increased from -0.160541 to -0.02282 in proportion to the decrease in the value of dengue fever. The value of NDBaI corresponded to research of Ling (2006) , which presented value of bare land index for NDVI <0.2, for NDBI 0.25, and for NDBaI >0.
Land Surface Temperature
A. Emissivity of 2003 and 2016
Emissivity value was related to the level of surface roughness with emissivity values that were not too far away. The value was corresponding to Fauzi (2014) research which got emissivity value of vegetation was about 0.968 to 0.990, for water was about 0.963 to 0.987, for built up was about 0.960 to 0.987, and for bareland was about 0.960 to 0.990. The emissivity of a surface was controlled by such factors as water content, chemical composition, structure, and roughness. For vegetated surfaces, emissivity could vary significantly with plant species, areal density, and growth stage. In the mean time, emissivity was a function of wavelength, commonly referred to as spectral emissivity. Estimation of emissivities for ground objects from passive sensor data has been measured using different techniques. (Weng, 2004 Bakri (2014) in his research found the LST value of Jakarta with minimum value 12 degree celcius, and maximum value 39 degree celcius. This value was got in dry season where the temperature was much increased comparing to rainy season. While in this study, rainy season was taken so that the maximum value was 35 degree celcius.
Urban heat island was proportionally related with urban size,population density and frequent activities according to the analysis in the local level. quantitative analysis between temperature and indices showed that great differences of temperature even existed in a land use/cover type except forvariations between different land use/cover types. (Zhao, 2006) The measurement of LST from thermal remote sensors can be far more complicated than the method presented here. Factors such as the scale-dependent nature of landscape characteristics, physiography, emissivity, atmospheric effects, and sensor-to-target noise have all contributed to the difficulties in the determination of LST at different spatial and temporal scales. To obtain a reasonably high quality of estimates, four stages of correction process are required: (1) spectral radiance conversion to at-sensor brightness temperature; (2) correction for atmospheric absorption and re-emission; (3) correction for surface emissivity; and (4) correction for surface roughness.
Dengue Fever in Jakarta
Robust and clear connections between temperature (mean temperature, maximum temperature and minimum temperature) and dengue incidence or cases were evident, especially mean temperature (23.2 °C-27.7 °C). It was well known that temperature positively affects dengue incidence, and the impact of temperature on dengue transmission has been repeatedly reported in various regions, but the relationships between temperature and dengue was significant in some studies but not in others. Minimum temperature was critical in many regions for mosquito survival and development rate in sustaining the population density. Low minimum temperatures had a negative effect on the survival of adult and immature Aedes mosquitoes, and higher minimum temperatures might assist larval survival in winter. (Fan, 2015) The number of dengue fever in Jakarta was directly proportional with land surface temperature value. Dengue fever value in 2003 was 150 case, and in 2016 increased became 1337 case. The spreading of dengue fever case per districts of Jakarta shown in Figure 15 .
South Jakarta was the most highest cases of dengue fever, but the highest number was in cengkareng district that located in West Jakarta which marked by blue colour. It had more than 300 cases of dengue fever in Cengkareng. Then continued by East Jakarta, West Jakarta, North Jakarta, Center of Jakarta, and Kepulauan Seribu sequently. Jakarta dengue fever case could from 2003 to 2016 could be shown in Table 11 . The increasing of dengue fever case in Jakarta from 2003 to 2016 could be shown in Figure 16 . This increasing was directly proportional with land surface temperature that shown in Table 12 . Figure 17 shows the increasing of air temperature and dengue fever case year by year:
Flood point in Jakarta was not so raises the symptoms of dengue fever. In healthy environments with good air filtration the air causes it was easy to absorb into the ground, so there was no air inundation that causes the Aedes aegepty mosquito to flourish.
But dengue fever cases was mostly affect by slums in Jakarta. Niken (2014) in his research explains that slums have altitude of puddles / floods that are generally high, where in this slums altitude on average between 50 meters and 1 meter (47%). While for long puddles generally occur during the day(49%) and also 2-3 days (35%). Generally puddles / floodsWhich occurs in these settlements occurring in each year.
Slums area associated with crowded and unhealthy region in Jakarta. In slums area, while the flood happened, the water infiltration doesn't work properly, it would be had many inundation that affected Aedes aegepty to grow up. The correlation was shown in Figure 20 . Dengue fever has a high correlation with the number of slums in Jakarta while the point of flood has a low correlation with dengue cases.
To review and monitor more about the relationship between landuse changes and temperature changes required image with high resolution so that the results obtained more accurate. It also required the complete data of dengue fever per subdistricts to have more better analysis.
